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The invention relates to a batteiy powered device for playback of a media title 
from a memoiy unil; ibe device conqirising means for detennining available battery energy 
and calculation means for calculating Ihe eneigy required for the playback of flie media titie 
to ihe end, in relation to the available energy. 

The invention furflier relates to a mefliod for playback of a media titie, 
conqmsing the steps of retrieving tiie media titie from a memory unit, detemiining available 
battery energy and calculating tiie energy required fox flie playback of flie media titie to tiie 
end in relation to tiie available eoexgy. 

The invention also relates to a oMnputer program product 


Patent application US2003020700 describes a method to control and manage 
ibe status of a battery of a portable multimedia device. The multimedia device is suitable for 
playing back a video sequence. The mefliod comprises die steps of evaluating the energy 

15 required fbr playback of tiie video sequence, evaluating flie energy available in tiie battery 
and selecting a low energy consuming process, or a Yu^ energy consuming process for 
displaymg flie video sequence depending on die energy available in tiie battery. In advance of 
playing back tiie video sequence tiie user may adjust flie amount of energy to be conserved 
after playback. The claimed mefliod is particularly employed in fliird generation (3G) molnle 

20 phones. 

In tiie device corresponding to tiie patent ^Ucation US2003020700 a 
memoiy is used for storage of tiie video sequence. Memories as used in the device 
corresponding to said application are particularly suited for fest access to relatively small 
video sequences. Applying such memories for storage of relatively large video sequences, 
25 like for example complete motion pictures, is very expensive. 
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It is an object of the invention to provide a battery powered device of the kind 
set forth in the first paragr^h for the playback of relatively large media titles, vdth the 
possiWKty of evaluating the energy required for playback of such media title to the end 

With flie battery powered device of the invention this is realized in that the 
memory unit comprises a storage medium and reading means for reading at least a part of the 
media title from the storage medium and in that the reading means is arranged for retrieving 
playback control information concerning the media title and the calculation means is 
arranged for calculating the required energy depending on the playback control information 
and an energy consumption modeL 

The method according to the present invention is characterized in that the 
memory unit compmea a storage medium and the method comprises tiie steps of reading at 
least apart of the media title from the storage medium, retrieving playback control 
information conceming the media title and calculating the required energy depending on the 
pl^^k control information and an energy consurrption model. 

A media title is a defined amount of audiovisual data which a user normally 
wants to playback entirely from flie start to the end. A media title may for example be a 
music video clip, or a movie. 

The invention reUes on the fact that different types of memory may be used for 
storing media titles. Solid state memories as used in the device corresponding to the patent 
^plication US2003020700 are particularly suited for access to relatively small media titles. 
When playing back a media title on a device usmg a soM state memory for storing the media 
title, most of the energy is consumed by the display process. SoKd state memories suitable for 
storage of relatively large media titles, like for example complete motion pictures, are very 
expensive. 

' storage of large media titles usually storage mediums are used, which 
have a larger storage capacity and are jfer less expense per Megabyte of stored data. These 
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Playback control infotmation is stored witii the media title or elsewhere on the 
storage medium for fedUtatrng playback of the media title. This playback control information 
may for example comprise information about, the resolution of a video, the playing time of a 
media title, the compression format or the conq)ression rate of the data, or the sequence in 
which different parts of the media title should be displayed. Based on the playback control 
information a calculation can be made of the energy required for the playback of the media 
title to the end. 

The calculation of fee required energy is based on an energy consunq)tion 
model of the device. This model at least encloses the average energy consun:q)tion of the 
memory unit and flie display unit per unit of time or ffle size. The energy consumption model 
may also be a more detailed model, modeling all actions to be performed for playmg back a 
media tifle, stored on a storage medium. The type of fee storage medium, fee energy requhed 
for retrieving a MB of data fixMn fee storage medium, the energy required for displaymg a 
minute of a media titie in a specific resolution and lots of ofeer elements may be part of a 
detailed energy consmnption model. 

The invention can be used for existing predefined media stream formats and 
logical disc formats comprising playback control information for helping fee playback device 
to control fee playback of media tides. The playback control information is retrieved and 
used for calculation of fee energy required for fee playback of a media titie to fee end. The 
calculation is performed alfeough no specific mformation about energy consmnption is 
enclosed in such predefined media stream formats. 

An embodiment of fee battery powered device according to fee present 
invention forfeer comprises wammg means for providing a warning signal when not enougih 
battery energy is available for playback of a media titie to fee end. When a warning signal is 
provided fee user may choose to ignore the warning and continue playback until fee battery 
energy is finally too low for playing fee remaining part of fee media titie, or fee user may 
choose to give new instructions to fee device. The user tiws has fee opportunity to anticipate 
an upcoming energy shortage. 

In anofeer embodiment of fee battery powered device according to fee present 
invention fee warning means comprises means for offering a user a range of options for 
choosmg which action to perform when not enough battery energy is available for playback 
of fee media titie to fee end Such options may for example be playing back fee media titie in 
a lower resolution or m a shorter version of fee media titie, hereby reducmg fee amount of 
data to be retrieved fixMn fee storage medium and feus reducing the amount of energy 
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required for playing back Hie media tide. A low resolution version of a media tide may be a 
tide stored separately ftom die larger original tide. A shorter version for example consists of 
a list of in and out pointer pointing to start and end of certain segments in the file stored on 
die storage medium. These and otiier options may for example be presented to die user in die 
5 form of an option menu shown on the display screen. 

In an embodiment of die battery powered device according to the present 
invention die reading means is arranged for retrieving die file size of die media tide and die 
calculation means is arranged for calculating die required energy depending on die file size of 
die media tide. The energy required for die playback of a media tide to die end depends on 
10 die file size of die media tide. Playback of larger media tides generally requires more energy 
dian playback of smaller media tides. Especially in combination widi playback control 
information, like die compression rate of the data, file size is a good predictor for energy 
consumption. 

Another embodiment of die battery powered device according to the present 
15 invention fifftiier conaprises a buffer for holding die part of die media tide, and a playback 
unit for consuming die part of die media tide from die buffer, and die calculation means is 
arranged for calculating die required energy depending on die number of times die reading 
means have to fill die buffer for playback of die media tide to die end. When die reading 
means reads part of die media title, die part is temporarily held in die buffer, before being 
20 consumed by die playback unit Much energy is consumed by die process of reading die 
media tide from die storage medium and filling die buffer. Knowing how many times die 
buffer has to be filled for playback of the media tide to die end, significandy adds to die 
accuracy of the energy consumption calculation. 

In anodier embodiment of the battery powered device according to die present 
25 mvention die reading ineahs is arranged for retrieving die playing time of die media tide and 
die calculation means is arranged for calculating die required energy depending on die 
piayiiig uine oi tne mea^a^tids. inc CiiCi'gjr To^uL^A.&Luia.iAk^oB.ck of a m^iia tide to the 
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These and other aspects of fhe inventioB are ^parent ficotn and "will be 
elucidated with teference to the embodiments described hereinafier. 
In the drawings: 

Fig. 1 is a block diagram of an embodiment of a playback device according to 

the present invention. 

Fig. 2 is a schematic presentation of part of a media stream and corresponding 

CPI-informalion. 

Fig. 3 is a block diagram of an embodiment of a playback device according to 
the present invention, comprising warning means. 

Fig. 4 is ablock diagram of an embodiment of aplayback device according to 
Ihe present invention, comprising a buffer. 

In the diagran^ below, similar references designate similar elements. 

Fig- 1 is a block diagram of a playback device 1 according to the present 
invention. The playback device 1 comprises reading means for reading a media title from a 
storage medium 6. The reading means comprises a disk head 8 for accessing the data on the 
storage medium 6, a motor unit (not shown in Fig. 1) for rotating the storage medium 6, an 
actuator (not shown in Fig. 1) for moving the disk head 8 to its reading position and a read 
unit 7 for controlling tihie data read out process and processing the data read by the disk head 
8. Playback control information is also retrieved by the read unit 7. A control unit 5 controls 
the processes of reading the media title from the storage medium 6 and displaying it on a 
display screen that is part of a playback unit 9. The control unit 5 conqnises a calctdation unit 
4 fat calculating the energy required for the playback of the media title to the end depending 
on playback control information which is retrieved from the storage medium 6 by the read 
unit 7. An inter&ce 10 such as a keyboard or a menu with cursor control, enables the user to 
program fhe control unit 5. A battery power monitoring circuit 3 determines the energy 
available ia fhe battery 2. Such circuits are well known and often used in present day portable 
devices like e.g. portable audio players, mobile phones, electronic organizers or portable 

DVD players- 
Media titles are stored on fhe storage medixma 6. The storage medium 6 may 

be a hard disk or an optical disk (e.g. CD or DVD) or any other rotary storage medium. 

Playback control information is stored with the media titie or elsewhere on fhe 

storage medium 6 for feciUtating playback. This playback control information may for 
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example contain infomiation about, Hie resolution of a video, the playing time of a media 
title, the compression fommt or the compression rate of the data, the frame rate of a video, or 
the sequence in which different parts of the media title should be displayed. The playback 
control information is retrieved firom the storage medium 6 by the reading unit 7 and supplied 
to the calculation unit 4. 

The control unit 5 and the calculation unit 4 may for example be implemented 
in driver software or in hardware by using a processor and a memory. 

Based on the playback control information and the energy consumption model 
for the device, the calculation unit 4 makes an estinmtion of the energy required for the 
playback of the media titie to the end. The calculation unit may for example multiply the 
playing time, available fiom the playback control informaticm, by a predefined average 
energy consumption per minute in order to obtain a value for Ihe total estimated energy 
consuniption. Using a more detailed energy consumption model, a more accurate calculation 
of the energy consunqytion can be done depending on other aspects of the playback control 
information, like resolution and frame rate. Playing back low resolution or low frame rate 
videos requires less energy consumption per minute than playing back high resolution or high 
frame rate videos. 

A battery power monitoring circuit 3, determines the energy available in the 
battery 2, for example by monitoring the battery voltage or the current in a detection circuit 
with a known resistance. The amount of available energy is communicated to the calculation 
unit 4. The calculation unit 4 con:ipares the available energy with the required energy, thus 
enabling the device 1 to anticipate a energy shortage. 

In an embodiment of aplayfoack device 1 Ihe reading unit 7 is arranged for 
retrieving the file size of the media titie and the calculation unit 4 is arranged for calculating 
the requked energy consumption depending on the file size of the media titie. The calculation 
unit may for example multiply the file size by a predefined average energy consmr^tion for 
renicvm^ z Iviog^^ k^ m order to obtatn fur iowA estimELed energy consumorion. 

f^—am Si m m ■■■ mt tS i m »J *^ . I.A. -j n i .■iii . . in iinn i - ' •» -» _ _ ^- j - _- ' * : - ^ 
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calculating the requiied energy consunaqption depending on the playing time. The pl^nng 
time may be retrieved or calculated from the playback control information. The playing time 
for a media title may for exaniple be the total playing time of a movie picture, which may be 
available from the playback control information. For constant bit rate media titles, playing 
time can be easily calculated by dividing the file size of the media tifle by its bit rate. The bit 
rate maybe part of the playback control information. 

In another embodiment of a playback device 1 the playback control 
information comprises characteristic point information and the calculation means 4 is 
arranged for calculating Ihe required energy consumption depending on the characteristic 
point information. Characteristic point information (CPT) comprises tables of locations wttiiin 
the media titie which are suitable for navigating when playing back in different playback 
modes. For esrample CW is enclosed in the predefined media tille format of Bltt-ray Disc. 

Fig. 2 shows part of a media stream file 21 and a corresponding part of the 
characteristic point information (CPI) 22. C3PI comprises tables of and pointers 23 to 
locations within the media title 21 which are suitable for navigating when playing back in 
different playback modes. CPI is used to determine the location of entry points (PI, P2, P3) 
for trick play (for example fest forward, fiist reverse), interactive play (user chooses where to 
start playmg a media stream) or simple editing involving clip truncation. Information about 
an entry point in the media titie is stared in the CPI. For an entry point the CPI can for 
example stcne tiie location of the entry point in the media title, the presentation time of the 
part of flie media lifle starting at the entry point ot whether the corresponding part of the 
media tifle is to be displayed when in fiist forward mode. The CPI is stored separate fi»m the 
media titie, e.g. in a special area of the stc»age medium or m a special file. la order to use 
CPI efifedively, the CPI data has to be stored in system memory, so that tiiere is no need to 
read or write CPI datafixmi or to disc daring time critical operations. CPI is desaaibed in 
more detail in the above referenced plication published as WO00^8S44. 

hi this invention, the CPI is very relevant for accurately determining tiie 
energy consumed in non-linear playback modes. With the information fixwn the CPI the time 
needed for playing back a media titie in non-linear playback modes is calculated. The playing 
time of a media titie can be calculated from the presentation time of the first and last entry 
points in the media titie. This method may be used for calculating tiie playing time for both 
constant and variable bit rate media tides. Playing time is an important parameter for the 
energy consumption model. 
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Fig. 3 is a block diagram of another embodiment of a playback device 1 . The 
device shown in Fig. 3 comprises all the elements of the device according to Fig. 1 . In the 
device 1 shown in Fig. 3 warning means 1 1 is included for providing a warning signal in case 
of a threatening energy shortage. This warning signal may for example be a flashing light 
5 emitting diode, a warning message on the display screen or a warning sound produced by the 
speakers (not shown in Fig. 3) of the device 1 . When a warning signal is provided the user 
may choose to ignore the warning and continue playback until the battery energy is finally 
too low for playijQg the remainmg part of the media title, ot the user may choose to give new 
instructions to the device 1. Such instructions may for example result in canceling the 
10 playback of the media title or playmg back another media tifle for which less energy 
consunq)tion is required for playing back to the end. 

In another embodiment of a playback device 1 the control unit 5 is arranged 
for offering a user a range of options for choosing which action to perform when not enough 
battery energy is available for playback of the media titie to the end, such as playing back the 
1 5 media tifle in a lower resolution or skipping some parts of the media titie. The control unit 5 
is arranged for informing the user about the available options, e.g. in the form of an option 
menu shown on the display screen. Such options may for example be playing back the media 
title in a lower resolution or in a shorter version of the media titie, hereby reducing the 
amount of data to be retrieved from the storage medium and thus reducing the amount of 
20 energy required for playing back the media titie. A low resolution version of a media tifle 

may be a titie stored separately from the larger original high resolution titie. A shorter version 
of a media tifle is a version with less playing time than the original version and may be stored 
separately on the storage medium. In an embodiment a shorter version consists of a list of in 
and out pointers pomting to start and end of certain segments in flie iBle to be played back, 
25 stored on the storage medium, requiring only a neg^gible amount of extra stomge c^acity^ 
Hence the possible number of versions of a media tifle is very high and flie playing time can 
be ciicssn..sit will, oSiOx 'yvsr^ir'n ruriy-cA&ij uhs suto g6U6r!^6db3ibre or during play dsgki. 
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may for example decide not to playback parts of a media titiie which the usct supposes to be 
less relevant The control unit 5 is instructed to perform the appropriate action by the user via 
a user interface 10. When the user chooses an action to be performed, the control unit 5 
controls the read unit 7, and the display screen to provide a playback sequence according to 

S the choice of the user. 

In Fig. 4 a block diagram of another embodiment is shown. The device 1 
comprises abuEfer 12 for holding the part of the media title and a playback unit 9 for 
consuming the part of the media title from the buffer 12. During playback of a media title the 
buffer 12 is fiUed and enq)tied m a cycKc process. Part of the media title i^ 

10 storage medium 6. The part of the media stream is tenqporarily stored i^ llfmm 
which it is consumed by the playback unit 9 . When the buffer 1 2 is nearly empty, Ihe read 
unit 7 reads the next part of the media stream fiom the storage medium 6. This process is 
repeated until the media title is played back to the end 

After the buffer 12 is refilled the storage medium 6 spins down to preserve . 

15 energy. When the buffer 12 is to be refilled the storage medium 6 is spun up. The repeated 
spinning up of the storage medium 6 accounts for a significant part of the energy 
consumption required for playing back the media stream to the end In this embodiment the 
calculation unit 4 is arranged for calculating the required energy consumption depending on 
the number of times the read unit 7 has to fill Ihe buffer 1 2 for playback of the media title to 

20 the end This number of buffer fillings may be estimated by dividing the file size of the media 
title by the size of the buffer. For calculation of the energy required for playback of the media 
title to the end Ihe number of buffer fillings may be multiplied wilh an average value for the 
energy required for the filling of the buffer. A more accurate calculation of the reqvured 
energy consumption can be made when the calculation unit 4 is arranged for determining the 

25 amount of energy needed for filling of the buffer 12 and for calculating the required energy 
consumption depending on the amount of energy needed for filling of the buf&r 12. 

The amount of energy needed for filling of the buffer 12 for example depends 
on the location of the media title on the storage medium 6. The location of the content on the 
storage medium 6 may affect the speed of retrieval. Hard disks and Blu-ray disks for example 

30 rotate with a constant angular velocity and a constant information density all over the disk. 
Thus thie outer part of the storage medium, because of its greater diameter has a greater 
circumference than the inner part of the storage medium. From the outer parts of the storage 
medium a greater part of the media stream is read per rotation of the storage medium. 
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resulting in a smaller amount of time needed for buffer refiflling and less energy consumption 
required for a buffer refilling. 

It is noted that in the exainples given above calculating and determining the 
energy is performed when the user gives a command to play a media title. Obviously 
calculation and determination can be performed repeatedly during playback^ for example to 
take into account that the user enters trick play modes during playback. 

In an embodiment of a playback device 1 an indicator is displayed showing 
how much of the remainder (e.g. percentage) of the media title can be played back given Ihe 
current state of the battery. In the event that the indicator shows less than 1 00%, the user can 
for example skip some parts of the media title. This way the required energy is reduced untU 
the indicator shows 100% or more. 

It is also noted that playing back a shorter version of a media title is not only 
an attractive option when an energy shortage is predicted. Playback of a shorter version is 
also an option when a predefined amount of energy is to be preserved or when the user has 
got only a fixed amount of time, longer than the playing time of the original movie, for 
watehing a video. 

It is also noted, that in tiiis document the word 'comprising' does not exclude 
the presence of other elements or steps than those listed and the word 'a' or *an' preceding an 
element does not exclude the presence of a plurality of such elements, that any lejference 
signs do not limit the scope of the claims, that the invention may be implemented by means 
of both hardware and software, and tiiat several 'means' may be represented by the same item 
of hardware. Further, the scope of the invention is not limited to the embodiments, and the 
invention lies in each and every novel feature or combination of features described above. 
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CLAIMS: 


1 . Battery powered device (1) for playback of a media title fcom a memory unit, 
the device corrtprising means (3) for determining available energy and calculation means (4) 
for calculating energy required for playback of the media title to ihe end in relation to the 
available energy, the memory unit comprising a storage medium (6) and reading means (7,8) 

5 for reading at least a part of the media title from the storage medium (6), the reading means 
(7,8) being arranged for retrieving playback control information (5) concerning the media 
tifle and the calculation means (4) being arranged for calculating said required energy 
depending on the playback control information (5) and an energy consumption model of the 
device. 

10 

2. Battery powered device (1) as claimed in claim 1, which comprises warning 
means (9) for providing a warning signal when not enough battery energy is a^^lable for 
playback of a media titie to the end. 

15 3. Battery powered device (1) as clauned in claim l,coniprising interaction 

means (10) for offering a user options for choosing an action to perform in relation to the 
required energy and available energy, such as playing back in a lower resolution or playing 
back a shorter version of the media titie. 

20 4. Battery powered device (1) as claimed in claim 3, wherein the playback 

information for generating a shorter version of the media titie is retrieved from the storage 
medium, auto generated before or during playback, or edited by a user. 

5. Battery powered device (1) as claimed in claim 1, wherein tiie reading means 
25 (6) is arranged for retrieving the ffle size of the media titie and the calculaticm means (4) is 

arranged for calculating the required energy depending on the file size of the media titie. 

6. Battery powered device (1) as claimed in claim 5, comprising a buffer (1 1) for 
holding tiie part of the media titie, and a playback unit (9) for consuming the part of the 


PHNL031340EPP 


12 11.11.2003 
media title ftom the buffer (1 1), wherein the calculation means (4) is arranged for calculating 
the required energy depending on the number of times the reading means have to Gil the 
buflBar (1 1) for playback of the media tifle to the end 

5 7. Battery powered device (1) as claimed in claim 6 wherein the calculation 

means (4) is arranged for determining the amount of energy needed for filling of the buffer 
(1 1) and for calculating the required energy depending on the amount of energy needed for 
filling of the buffer (1 1). 

10 8. Battery powered device (1) as claimed in claim 7, wherein the calculation 

means (4) is arranged for determining the amount of energy needed for filling of the buffer 
(1 1) depending on infinmation about tiie location of the media titie on the storage medium 
(6). 

15 9. Battery powered device (1) as claimed in claim 1, wherein the reading means 

(7,8) is arranged for retrieving the playing time of the media tifle and the calculation means 
(4) is arranged for calculating the required energy depending on the playing time of the 
media titie. 

20 10, Battery powered device (1) as claimed in claim 1 , wherein flie playback 

control information comprises characteristic point information and the calculation means (4) 
is arranged for calculating the required energy depending on the characteristic point 
information. 

25 11. Method for playback of a media titie in a battery powered device (1),' 

comprising the steps of retrieving the media titie firom a storage medium (6), determining 

^TvT^dal^G bstisijcneigj. C (^lotil?iiiri£, m i^r^r required for die piaybacl: of the media titie to 
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ABSTRACT: 


A battery powered device (1) fijr playback of a media title fiwm a storage 
medium (6). The device comprises reading means (7, 8) for reading the media title and for 
retrieving playback control information concerning flie media tide from the storage medimn 
(6). Playback control information may contain for example fiame rate, playing time, 
5 resolution or compression rate of a media title. 

Before playback a voltage detection circuit (3) determines the amount of 
power available in the battery (2) and a calculation unit (4) calculates the power required for 
playing back the media title to flie end. The playback control information is used by the 
calculation unit (4) for calculating the required power in relation to the available power. 
10 Warning means may warn the user for an upcoming power shortage. Different options for 
coping with an upcoming power shortage may be presented to the user. 

Fig.l 
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